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ABSTRACT 

As one phase of a research prog 
effectiveness, five studies were completed vhic 
for aiding teachers in the acquisition and e^pr 
hypothetico-deductive verbal structuring throug 
Hypothetico-deductive verbal behaviors have oee 
to desirable pupil outcomes. The evidence coile 
suggests that hypothetico-deductive structuring 
multi-dimensional observation instruments; is e 
reinforcement of oodels of the behavior; is not 
content areas, and can be used by any teacher; 
student talk. The research completed thus far v 
investigators to design empirical studies vhich 
efficacy of alternative training methods and th 
manipulating teacher utilization of hypothetico 
moves on student outcome measures. (Author/HMD) 
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IVTT?vO;)UCTIOH 



The systeroatic analysis of classroom interactions has 
been a major element in the search for a theory of teaching. 
T Jith repiard to studies that have stressed the systematic 
analysis of classroom interactions, reported research may 
be classified into three typos: (1) attempts to describe 
elements of the interactions present in various instructional 
settings; (2) attempts to correlate or experimentally test 
the effects of certain linguistic paradigms or language con- 
figurations on selected student outcomes; or (3) attempts to 
modify teacher verbal behavior to include particular verbal 
strategems through varying feedback and reinforcement schedules. 
A review of the literature in this research domain indicates 
a preponderance of t^pe 1 anr 1 type 3 investigations. There 
is adequate justification for research efforts of both types, 
but their efficacy must be questioned if claims and counter 
claims about the progress toward a theory of teachinp are 
roade upon the basis of investigations of these two types only. 
In research studies of the first type, the investigator will 
rarely make claims as to the effectiveness of the occurrence 
or non- occurrence of the behaviors under perusal — although 
their relative values are implicit by virtue of the fact that 
they are indeed beinr: described. Type three studies are, for 
the most part, conducted without knowledge as to the effects 
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that utilization of specified behaviors by teachers have on 
student out cones. There nay be a host of reasons for this, 
but the great frequency of investigations of this type is 
astounding. 

The following is a description of one phase in a program 
of research on teacher effectiveness being conducted at the 
University of Florida. The individual phases of this program 
of research will encompass investigations of all three types 
listed above. Of central concern to this program of research 
is the effect of teacher utilization of logical paradigms 
associated with the verbal instructional strategy termed 
"hypothetic©- deductive structuring. M 

RATIONALE 

There have been studies to date which indicate that the 
utilization of the language of formal logic in verbally media- 
ted instruction is correlated with student achievement, student 
growth in logical reasoning ability, student recall of relevant 
information and teacher questioning strategies. Of particular 
significance for this protect, Gregory <1072) reported that 
a positive correlation existed between seventh grade student 
growth in conditional reasoning ability and student membership 
in a mathematics class in which the teacher used a high fre- 
quency of conditional moves. In this report, concern was 
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expressed as to whether or not techniques for assisting 
teachers in the acquisition and utilization of the condi- 
tional move could be found. If the conditional move was to 
be tested experimentally , it became necessary to find means 
by which the frequency with which teachers use conditional 
moves may be manipulated. If the relationships of the 
conditional nove to other classroom interactions were to be 
identified and described, it became necessary to find an 
instrument that describes with some precision the behavior 
of teachers and students participating in instructional 
activities. To date, research at the University of Florida 
has stressed establishing these two conditions — the capa- 
bilities of manipulating conditional moves an^ of describins 
its ecological influence as one element in the verbal envir- 
onment of instruction. 

TIE PROBLEM 

The program of studies reported here sought answers to 
the following questions: 

1. Can feedback on teaching, mediated by a multi- 
dimensional observation instrument assist teachers 
in the acquisition of these behaviors? 



2. Does vithholdinr specific aspects of the feedback 
process and extending the mediation to include 

vi io-tape node Is of the desired behaviors affect 
skill acquisition? 

3. !Jhat changes in verbal strategies used by teachers 
can be attributed to both the feedback variation 
and the acquisition of the verbal structuring skill? 

4. T^/iat changes in the total verbal environment , with 
particular concern for the verbal production of 
students, can be attributed to the codification of 
the teacher's verbal behaviors? 



INITIAL STUDY 

The first step was to find a multi- dimensional observation 
ystem which uiet three criteria: 

1. theoretical construct validity in terns of expected 
and desirable student and teacher interactions; 

2. conceptual validity in that student and teacher 
behaviors could be coded reliably by those trained 
# to use the system: 

3. empirical validity in that patterns of behavior 
recorded by the observation system ni^ht be used as 
a basis for predicting the frequency of teacher 
utilization of conditional moves. 
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To this end, twenty randor.lv selected transcripts of 
seventh srade mathematics teachers obtained in the Orepory 
(1972) study were coded usin.3 the Social Science Observation 
Record (Casteel, Gregory, and Koran, 1974). A step-wise 
repression analysis between cell frequencies and conditional 
move frequencies led to measures frou the SSOP, which accounted 
for C97o of the variance in conditional move frequencies. The 
variables associated with the use of conditional moves x*ere < 
teacher use of lecture (category 7) and a combination of 
lecture follox*ed by questions (category 7 followed by category 

A re-analysis, of the transcripts and audio recordings 
of mathematics, social studies and science lessons yielded 
a description of the occurrence of t?iis logical paradigm. In 
the lecture mode, the conditional move is 'hypothetic©." 
That is, it introduces a hypothetical variant which establishes 
a structure or defines a context within which concepts , prin- 
ciples and procedures are to be discussed. Thus it has the 
function of cueing. The words generally associated with this 
conditional move are "assume" and "suppose, 

In the inquiry mode, the conditional move is "deductive, " 
It serves to ?? lin!c" the basis provided by the hypothetical 
structure to a question or statement of conclusion or conse- 
quence. This linking function is generally delivered in the 
classical "if-then" form. 
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Although these two nodes can function independently, 
pedagogical quality is enhanced when the t*?o noves are used 
jointly in x/hat is termed "hypothetic©- deductive structuring 
^ince the establishment of one hypothetic© structure usually 
leads to several deductive moves on the part of the teacher, 
coding individual factors of the hypothetico-deductive struc- 
turing noves separately has not, so far, been vrarranted. 

In terns of the CSOR coding systen, the hypo the ti co- 
deductive structuring nove takes the form 

•7/7 7 7 v / 0 

where a 1 T % refers to a three- second segment of teacher state 
merits , *9' } refers to a teacher question (three seconds or les 
is three seconds of silence, and the "J" indicates utili 
zation of the conditional nove. An example of this move 
follows. 

Example 

Suppose you are on an airplane traveling over the 
Atlantic. Arid lot's assume that the oxygen masks 
drop out of the ceilin;> If there is no stewardess 
in sight i what would you do? 

MODIFICATION STUDIES 

The studies to be reported x^ere conducted in order to 
aid in the development of a training program designed to in- 
crease the utilization of this instructional strategy by pre- 
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service and inservice teachers. The studies intended to 
answer questions relative to teacher acquisition and in- 
creased utilisation of factors of the \iyo o the tico- deductive 
structuring nove were not primarily intended to empirically 
test the technique used. However, a brief description of the 
technique used in each study in warranted prior to the presen- 
tation of findings. 



Technique I 

Ten middle school student teachers (5 math, 5 social 
studies) attended a four-hour presentation of the SSOIl, 
The presentation consisted of a discussion of the cate- 
gories, methods used in coding, the SSOR matrix display 
and its interpretation, and the procedures and topic 
for the two micro teaching lessons they would teach. All 
subjects individually taught a fifteen ninute lesson in 
their content field based on a newspaper article dealing 
with the inequity of women's SLalaries in relation to 
men's salaries. Each subject brought five of their own 
students to a micro teaching center set up in the school's 
guidance office. Each subject received individual feed- 
back from the two investigators according to one of three 
treatments to which they were randomly assigned within 
subject natter area. Two subjects viewed a video-tape 
recording of their own lesson and followed the SSOR 
codings which were made during the live -lesson presen- 
tation. Reinforcement consisted of statements indicat- 
ing that they had done a fine job, that they looked 
poised and that they would find microteaching the sane 
lesson to a different group of students easier during 
their next session a week later. (Treatment A.) 

Four subjects in addition to receiving Treatment A, were 
asiisted in interpreting the SSOR matrix display in re- 
lation to thier objectives for the lesson. (Treatment 
B.) The remaining four subjects received Treatment B and 
were reinforced on the use of sevens followed by nines 
(teacher statements followed by teacher questions) and 
on the elimination of nines followed by sevens, (Treat- 
ment C.) 
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All subjects then taught a second lesson on the sane 
topic to five different students. 



T ec^inigue II: 'lodel Viewing 

Four student teachers of high school nathenatics 
attended a four-hour presentation of the SHOP, which was 
comprised of the elements discussed under Technique I, 
Each subject taught a 15-minute lesson in a microteach- 
ing laboratory set up in the school media center to five 
ninth grade students provided by the investigators. The 
topic for all lessons was f perrautations. M Each subject 
received individual feedback from the tx*o investigators 
according to one of two treatments to which they were 
randomly assigned. Two subjects received the feedback 
described as Treatnent C under Technique I, plus rein- 
f rcement of the structuring move (Treatment S) . 

The treatment for the other two subjects differed in 
that the feedback session was extended to include tne 
viewing of a video-taped lesson in which a mathematics 
student teacher used a high frequency of hypothetico- 
deductive structuring moves. (Treatment E.) 

All subjects then taught another! locson on the same 
topic to five different students during the following 
week. 

Replication of this technique x;as performed during the 
following quarter. The subjects were students enrolled 
in a nicroteaching course prior to student teaching. 
They were randomly assigned to provide four subjects in 
Treatment D and four subjects in Treatment E. 



Te chnique III: Training a nd I iicrosimulation 

Twelve students enrolled in a micro teaching course 
during the quarter prior to student teaching (four math 
and eight English) received eight hours of instruction 
in coding classroom verbal behaviors utilizing the SSO?_. 
Each subject achieved criterion levels for coding a 
three-page transcript of classroom verbal behavior, 
identifying categories, realms and submatrices of the 
SSOR system, and identifying SSOR cell utilisation from 
hypothetical descriptions of teacher questioning strate- 
gies. This instruction elso included training in the 
use of hypothetico- deductive structuring by participation 



in simulation paries, model viewing, an' 1 * structuring 
nove identification. F.ach student then taught a 12- 
ninute lesson on a topic of his choosing to five other 
students fron tho class in a microsimulation session. 
Each of the si:!: subjects in the session presented their 
lesson to the other five subjects in that session. 
Each subject then received individual feedback using 
Treatment D. During the week following individual 
feedback sessions each subject ^resented a different 
lesson to the same five subjects in attendance during 
the first session. This second session differed from 
the first in that all students viewed the video-tape 
recording of the first lesson taught in thia session 
with the investigator stopping the tape for each ques- 
tion and reinforcing the utilization of a hypothetico- 
deductive structuring rove. The same feedback was 
provided after the second lesson of this session, after 
the third lesson, and so on. 



Technique IV: Training Ilicrosimulation and Micro teaching 

Ten preservice social studies teachers enrolled in a 
micro teaching course during the qjarter prior to student 
teaching received similar treatment to that received by 
subjects in Technique III. The procedures differed only 
in the number of micros imulation sessions in which each 
subject participated and with the addition of a micro- 
teaching session in which junior high and high school 
students participated. One lesson was presented in each 
of four ^licrosinulation sessions and one micro teaching 
session. 



For all techniques the variables of interest were 
measured through the application of the Social Science Obser - 
vation Record by two trained coders. Reliability coefficients 
computed in each study were consistently .72 or higher. 
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RESULTS 

The prodedures utilised "ere intended to provide data 
which would aid in the evaluation of elements of a training 
program for preservice teachers* The comparisons between 
groups in the five studies are important only in relation 
to the increased utilization of the desired behaviors. That 
is 9 consistency and decree of improvement was deemed to be a 
more valid technique of evaluation then statistical compari- 
sons of the various techniques used. A major part of this 
decision was based upon the fact that uncontrollable differ- 
ences exist hetween the groups used in each technique* Var- 
iables such as history, decree of professional education, and 
methods course instructors were beyond the control of the 
investigators. 

Therefore the results of the feedback and training vari- 
ations were detenoined on the basis of significant differences 
in hypothetico- deductive structuring factors and other SSOR 
measures used fron the first teaching session to the second 
except in the casn of the croup in Technique IV. For this 
Group differences \7ere determined fron the first microsimula- 
tion session to the ni croteachin^ session. Hean performances 
for each srou*^ on measures of the factors associated with 
hypothetico- deductive structuring are presented in Table 1. 
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Table ? presents a summary of the analysas of significant 
differences between the two criterion sessions nrovided by 
t- tests for related sanples. Only factors "hich were used 
significantly nore or significantly less during the second 
session are presented. 



FTSE^T TABLE 2 ABOUT KURE 



FACTOR DIFFERENCES 

The conditional move (CCTTD) which is basic to the 
structuring move, was not used signif icantly nore on the 
second session for groups not receiving reinforcement. It 
was used significantly nore by the reinforced groups C, D, 
E, F and !T. (Had f. preliminary session been conducted 
prior to training for group 0, the increase would probably 
have bee:: found for this group as well.) 

The 7-9 factor was not used consistently more or less 
for groups exhibiting a significant increase in the use of 
conditional moves. It was used significantly less by group 
E but signif icantly more by groups D and IT. The 0-7 factor 
which is a counterpart to the 7-9 factor, was used signifi- 
cantly less by group E. This was the case for groups F and 
r : as well. Significant correlations with the use of the 
conditional move for these two factors were found. For the 
7-9 factor they range'! from r = .33 to .77. Coefficients for 
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the 9-7 factor ranged from r r , 33 to .00 for untrained 
groups (A through F) and -.37 to -.54 for the trained 
groups (G and II) . 

The three factors 9-16, 5-G-S?> and are interrelated. 

9-16 refers to a teacher question followed by silence (at 
least 3 seconds). The 16-SR is silence broken by student 
response. And the indicates student response imme- 

diately following a teacher question. Certainly if there 
is a significant nunber of O-flJVs then there will be fewer 
9-16*3 and IS-S-V s. This seems to be borne out by the sig- 
nificant differences reported for groups B, T) t 3 and F. 

Looking at the 9-SR factor alone, it was used signifi- 
cantly more in groups B, D, E, F, G and This may indicate 
the degree of difficulty for the question asked as xrell as 
the quality of its delivery, A non-statistical result is 
that students seen to feel compelled to answer questions 
delivered through the use of the structuring move. Correla- 
tions between the 9-3R factor and the teacher's utilization 
of conditionals, for example, tend to bear this out with r 
ranfjinc from .33 to .01. This may explain the increase in 
9-SR for groups D, 3, F and II. Jlore will be said with regard 
to this factor in a later section. 
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The factor associated with the hypothetico portion of 
the hypothetico-deductive structuring move is 7-7 (teacher 
statements followed by teacher statements) . It is inter- 
esting to note that proup II which receive J rore training 
and practice than any other group (and, the highest gain in 
use of conditionals) was the only group with significantly 
nore 7-7 behavior in the criterion session. The correlation 
between the use of conditional moves and this factor for 
group II is r = .25. 

COHCO T MITAI!T BEHAVIORS 

The Social Science Observation Record (SSOR) yields 
measures for seventeen categorical verbal behaviors which 
constitute four realms and provide the basis for defining 
titfelve sub-matrices (see append!::) . The question regarding 
changes in the total verbal environment as a result of 
teacher acquisition and utilization of hyp o the tico- deductive 
structuring necessitates discussion of these SSOR measures . 

This question can best be nswered for the present in- 
vestigation in terms of those behaviors which changed signif- 
icantly fron one criterion session to a second criterion session 
concommitantly with an increase in the factors associated with 
the structuring move. The use of conditional moves will 
remain central to this presentation. 



The only realn that consistently increased for groups 
C through ?I was ?.ealn I (both frequency and percent) . The 
categorical behaviors which .seen to be accounting for this 
difference are student statements of fact (category 2) and 
student statements of clarification (category 5). Correla- 
tions with COiTD were .41 and higher for Realn I, ,42 and 
higher for category 2, and .62 and higher for category 5, 

Although the realm utilisation taken as a whole did 
not differ significantly for the other three realrs, cate- 
gorical behaviors fron then did cone into play. The teacher's 
utilization of infirnino; and confirming behaviors (categories 
r * and 1^, respectively) consistently increased as did the 
frequency and percent of student statements of consequence 
(category 12) and student eftotive behaviors (category 15). 
It is interesting to note that not all four of these behaviors 
are correlated with the frequency of teacher conditionals. 
Significant correlations existed between COIJD and categories 
10 and 15 (r ■ .79 and r = ,59, respectively). Significant 
correlations did not exist for categories o and 12. 

Extended student talk (at least two continuous codings, 
of student verbal behavior) consistently increased for groups 
having an increase in the conditional r/iove. In terns of the 
SSO?> measures this is expressed by increased production in 
subnatrices A, C, G and I. Tlere the combined ACGI frequency 



BEST COPY AVAILABLE 



and percent measures as well as submatrices A, C and G 
increased consistently and signif icantly for the groups 
under discussion. Once arain, measures of these variables 
were not significantly correlated with teacher utilisation 
of the conditional move. 

Related to extended student talk are measures of 
teacher- student and student- teacher interactions. Very 
simply, if behaviors of this type significantly increase 
then one objective of the teaching strategies was to include 
more student response and less teacher lecture. In terms of 
the SS971 measures, submatrices 71 and II include teacher be- 
haviors immediately following student statements, Submatrices 
P and F capture student statements following teacher behaviors, 
usually teacher questions, Tie factor ?-SR was reported 
above as being significantly higher for the majority of the 
groups. This would constitute behaviors within submatrices 
T> and F. Significant increases are to be expected, therefore, 
for these submatrices, as was the. case. These behaviors 
combined were directly and significantly related to the tea- 
cher 1 s use of conditionals (r * , for DF frequency; r - ,63 
for PF percent) , 

An increase in ;5 and " also occurred. The increase in 
categories f» and in mentioned above could be accounting for 
this increase as the behaviors of infirming and confirming 
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generally follow student responses. Recalling that there 
were no significant correlations between these categorical 
behaviors and teacher use of conditionals, the finding of 
low or lack of correlations for the frequency and percentage 
of submatrices B and )l and CO:*TD would be expected. But 
correlations for -HI and CQVID were as high as r = ,77 for 
Croup E. The froup not viewing the model (croup D) exhibited 
no correlations between BH and COMD. 

T !ith this finding and others already mentioned indicating 
differences between groups D and E, it was decided that in 
this one instance intragroup conparisnns would be taade. To 
this end, analyses of covariance for the hypothetico-deductive 
structuring factors were performed, Using the first measure 
as the covariate of the second neasure for each factor, two 
were found to indicate significant differences between the 
two groups. The two factors were freouency of 9-1? and fre- 
quency of 7-9. In both cases, the group net receiving the 
model (group T>) had higher adjusted mean scores than the 
group that had viewed the nodel between sessions. 

One student behavior coded in addition to the SSOR codings 
was student use of conditional moves. In the report of the 
Oregory study (1972), one hypothesis of fered was that students 
night have node led the teacher's utilization of the language 
of lo^ic xrhich in turn aided their development of logical 
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thought. If this were the case then this modeling effect 
night be apparent in the classroom verbal behaviors. At 
very least, it would add to the logical language component 
of the verbal environment and should be measured. 

Students involved in this investigation did tend to use 
the conditional move in sessions where the teacher had 
already established its utilization. In one instance, after 
the teacher's first utilization of the conditional, a burst 
of three student conditionals were coded. The inconsistency 
of this relationship however, is indicated by the lack of a 
significant positive relationship for any £roup. 
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The results of the analyses yield information rele- 
vant to the questions with which this phase of the research 
program was initiated. 

1, Can feedback on teaching , mediated by a multi - 
dinensional observation instrument assist teachers 
in the acquisition of these behaviors ? 

The successive trials indicate that feedback Mediated 
by the SSOP. did establish changes in the use of structuring 
behaviors. It is also apparent that reinforcement is neces- 
sary 5.n order to have preservice teachers acquire and utilise 
these behaviors. 

2 , Does withholding specific aspects of the feedback 
process and extending the mediation to include 
video-taoe models of the desired behaviors affect 
sk ill acquisition ? 

In answering this question it is a^ain important to 
point out the problems associated x^ith cross-^roup compari- 
sons described earlier. Since it was impossible to have 
controls in all rroups for some of the variables which would 
account for any differences between groups, the answer to this 
question has to be considered tenuous. The objective for the 
series of investigations, however, has been served. A training 
program has been established, the development of which was 



guided by the investigations presented here. 

3. T 7 hat changes in verbal strategies used by teachers 
can be attributed to both the feedback variation 
and the acquisition of the verbal structuring 
skill ? 

This question deals with the actual change in utiliza- 
tion of the factors associated with the hypothetico-deductive 
structuring move. The use of the conditional move is central 
to all of these behaviors. 

The changes in frequency of utilization of these factors 
has been presented in the preceding section. One unexpected 
result was the occurrence of positive corx-elations between the 
9-7 factor and the use of conditional noves for the untrained 
groups. Although tho.se subjects were reinforced on the use 
of conditional noves as an element of the 7-° factor, they 
used it more in the ?~7 configuration. Since the trained 
groups had negative correlations between these two factors, 
it appears that when teachers initially attempt to incorporate 
this strategy into their verbal repertoire they experience 
some difficulty. That is, attempts to decrease the occurrence 
of °-7 f s and increase the use of conditional moves during the 
same sesson may be contranroductive. Students lacking pre- 
training consistently added the conditional after the question 
instead of prior to the question as presented in the theoreti- 
cal model. 



In view of the fluctuations fron positive to negative 
correlations for the. 9-7 factor and use of conditional moves 
indications are that sufficient practice and reinforcement 
is not provided by one feedback session. 

4 . T That changes in the total vtrbal environment , 

with particular concern for the verbal production 
of students, can be attributed to the modification 
of the teacher's verbal behavior ? 

Results of the investigations have led to the identifi- 
cation of two functions of the conditional move which together 
establish hypothetico-deductive structuring. One function is 
structuring the context within which questions, responses and 
discussion occur. A second function is to link teacher ques- 
tions to the structure thus provided. Thus the hypothetico- 
deductive structuring move serves to make teacher questions 
clearer and student understanding nore conplete. 

In terns of the variables measured by the SCO?, greater 
student production and more 9-D?^ should occur concommitantly 
with an increase in the utilization of the conditional nove. 
This was the case in view of the significant increases in 
several variables associated with student behaviors and con- 
sistent positive correlations between P-SP. and the use of 
conditional moves. 
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Discussion 

This report be^an with a brief description of the 
three main types of work bein^ conducted within the realm 
of classroom verbal behavior analysis* The phase of research 
reported here encompassed all three types. It led to a 
deeper understanding of one nicro- criterion of teaching 
effectiveness by providing descriptions, correlations and 
analyses o£ its function, inpact, and acquisition, 

0:7 najor inportance was the discovery of the hy^otheti co- 
deductive structuring move. Its description was enhanced 
significantly by the naasures provided by the Social Science 
O bservation Record . This is not intended to surest that 
micro- criteria should no longer be investigated, but that 
once found, their function nay be best studied through the 
application of mult i~ dimensional observation systeras. 

Another interesting feature of the conditional nove 
which was found is that it is content free. Given a random 
population of teachers of any body of subject matter, inves- 
tigators should be able to dichotomize that population into 
Crouds of teachers who use the nove naturally with hifjh 
frequency and teachers who use the nove infrequently or not 
at all in their lesson presentations. The indication that 
utilisation of conditional moves, and thus hypothetico- 
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deductive structuring, is an inherent quality of the teacher 
as an individual may be the very quality which enabled the 
investigators to manipulate its utilization through modifi- 
cation techniques. 

For future efforts, the data suggest several procedural 
elements to these investigators. The acquisition and utili- 
zation of hypothetic©- deductive structuring is enhanced by 
feedback and reinforcement o.? its function within the class- 
room verbal environment. It also appears that more practice 
and reinforcement than is offered by one feedback session is 
needed by preservice teachers. 

The results also suggest that presentation of a proto- 
type video-tape recorded model aids preservice teachers in 
acquiring desired behaviors. Jlodel viewing is likely to 
have a greater impact as an element in initial training than 
it is likely to have as an accompanying element of feedback 
and reinforcement. 

Future investigations of a similar program development 
nature may be better achieved through the involvement of 
larger sample sizes. But for similar situations in which the 
availability of subjects is limited, the research strategy 
used and reported here provides an "alternative. Consideration 
of the consistency with which change occurs for several smaller 
samples adds to strength lost due to sample size. 



The work completed thus far Trill enable the investi- 
gators to desif^n ennirical studies of two types: (1) 
studies designed to test the relative efficacy of alterna- 
tive training procedures; and (?) studies designed to test 
the influence of manipulating teacher utilization of hypo- 
thetic©- deductive structuring noves on student outcome 
measures . 
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*°roup definitions can be found in Table 2. 
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TABLE 2: Summary of T~ tests for Session differences on Factors 
Group 

A : SSOR data only (11=2) 

More: 9-7 ** Less: 
^ : Matrix only 0W«) 

'lore: 9-SR ** Less: 7-7 ** 

16-sr ** 

C : 7-9 Reinforcement (IT»A) 

More: CO'ID * Less: -- 

P : II. D. Structuring Reinforcement Ho "tod.el (W=6) 

Hore: CCBD * Less: 9-16 ** 

7-9 ** 16-SR * 

9-SR ** 

n : 11. D. Structuring Reinforcement plus Model Viewing (H=6) 

More: CfWr> * Less: 7-9 ** 

9-SR •><<* 9-7 * 

9-16 ** 

F : H.D. Structuring Reinforcement (D •": E combined) (11=12) 
More: COHD ** Less: 9-7 ** 

o_p;t> -feif 9-16 ** 

G : Pretraining on II. D. Structuring-Microsimulation (N«=12) 
More: 9-SR ** Less: 9-7 * 

7.1: Reinforcement Training on II. D. Structuring- 

Microteaching (11=10) 

More: COHD ** Less: 9-7 ** 

7_ r > ** 

9-16 ** 
16-SR ** 
7-7 ** 



* T5 <. .05 

** p < . 01 
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TVrl SS'Gl: AI? OVEriVIEU 0? FIT1CTI011S* 



REAL?! CATEGO!?.Y OF STATEMENT FUHCTIOH** 
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*J. Doyle Casteel and Robert J. Stahl (c. 1973). 
**The functions as given are meant to be illustrative but 
not inclusive. 



SOCIAL SCIENCE OBSERVATION RECORD (SSOR) MATRIX 



College of Education, University of Florida 



H 
O 

VP 

O 
P3 



18 

O 
P3 



H 
3 

rt 
CO 



CD 
rt 

<! 



Hi 
H* 
3 

fa 



Ln 



O 
M 

H 

M 

3 
fa 



H 
3 



3 
fa 



o 
o 



3 

rt 
H 



00 



CO 
CO 
O 
3 



H 

3 

rt 
(0 
H 
H 
O 
fa 
P) 
rt 
H* 

<5 
(0 



o 
o 
3 
Hi 



3 
fa 



P3 



to 



O 

o 
3 

(t> 
3 
rt 
H- 



CO 



h 

rt 

n> 
h 



h- 1 

4> 



H 

r§ 

(0 
H 

rt 
<5 



Ln 



en 

3 

o 
a> 



o 
o 
3 

CO 
H* 
O 

3 



am : 



A 



B 



C 



s 



7. 



I 10. 



11. 



J 12. 



| 13. 



14. 



15. 
16. 



17 



D 



E 



F 



J 



G 



H 



I 



K 



L 



■i hi i n ■Tni 



ERIC 



